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SECTION A 


Mark your answers to this section on the General 


Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-42) 


Suggested time for SECTION A: 62 minutes 


Choose the ONE best answer. All questions are worth equal marks. 


Which ONE of the following statements about living organisms is TRUE? 
1. Living organisms are multicellular. 
2. Living organisms are made of proteins. 
3. Living organisms have genetic information. 
4, 


Living organisms are unicellular. 


Which ONE of the following cellular structures is NOT found in ALL cells? 
1. cell wall 
2. ribosome 
3. cell membrane 


4. cytosol 


Which ONE of the following subcellular structures is found in eukaryotic cells and NOT in 
prokaryotic cells? 

1. DNA 

2. cell membrane 
3. ribosome 
4 


golgi apparatus 


Which of the following lists of organelles contains organelles which ARE found in plant 
cells but NOT in animal cells? 

1. mitochondrion, vacuole and cell wall 

2. chloroplast, cell wall and endoplasmic reticulum 

3. vacuole, cell wall and chloroplast 


4. vacuole, chloroplast and Golgi apparatus 


Which ONE of the following does NOT occur during protein synthesis in eukaryotes? 
1. transcription of DNA into mRNA in the nucleus 
2. translation of mRNA to protein in the Golgi apparatus 
3. transport of mRNA from the nucleus to the cytoplasm 
4 


binding of a ribosome to the endoplasmic reticulum 


2 


10. 


11. 


12. 
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Which of the following are usually synthesised in the rough endoplasmic reticulum? 


1 
2: 
3. 
A 


proteins destined to be used inside the cell 
proteins to be exported from the cell 
lipids 

both 2 & 3 above 


Which component of the cytoskeleton is generally responsible for the movement of 


organelles? 
1. microtubules 
2. microfilaments 
3. macrofilaments 
4. intermediate filaments 


Which ONE of the following best describes the composition of a cellular membrane? 


1. 


om 
3. 
4, 


a phospholipid bilayer 

a matrix of microtubules, microfilaments and intermediate filaments 
a phospholipid bilayer and embedded proteins 

a layer of phospholipids and carbohydrates 


Which of the following statements best describes the process of ACTIVE transport: 


ice oe ce 


The movement of Carbon dioxide across a cell membrane is an example of which type of 


Movement directly through the phospholipid bilayer down a concentration gradient. 
Movement via a channel or carrier protein down a concentration gradient. 
Movement directly through the phospholipid bilayer against a concentration gradient. 


Movement via a carrier protein against a concentration gradient. 


transport: 
1. facilitated diffusion. 
2. simple diffusion. 
3. active transport. 
4. exocytosis. 


Which of the following processes is ENDERGONIC: 


1 
2 
>: 
4 


. the breakdown of complex molecules in food 
. the hydrolysis of ATP to ADP and inorganic phosphate 


the diffusion of a drop of ink in a large beaker of water 


. the production of sugars from carbon dioxide and water 


The AG of a chemical reaction: 


1. 
2 


is the energy which must be added to start a reaction. 


is the difference between the free energy of the products and the free energy of the starting 


materials. 


is reduced by adding an enzyme. 


4. tells us how fast a reaction will proceed. 


3 
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13. Which of the following statements is FALSE? 


1. Enzymes are proteins. 

2. Reactions occur at the active site of enzymes. 
3. Enzymes are used up during a reaction. 
4 


The three dimensional structure of an enzyme important for its role in catalysis. 


14. If the reaction A > B (AG -50 kJ/mol) is coupled to the production of ATP (AG +31 
kJ/mol), which of the following statements is most correct? 
1. The net AG of the reaction is -19 kJ/mol. 
2. The net AG of the reaction is 19 kJ/mol. 
3. The net AG of the reaction is -81 kJ/mol. 
4. The net AG of the reaction is 81 kJ/mol. 


15. Which of the following statements about glycolysis is most correct? 
1. Glycolysis has only a small energy yield in terms of ATP production. 
2. Glycolysis has a positive AG. 
3. Glycolysis produces carbon dioxide. 


4. Glycolysis in the eukaryotic cells takes place in mitochondria. 


16. Stage 3 of glycolysis involves the reaction shown below: 
glyceraldehyde 3-P + NAD* + Pi- 1,3 bisphosphoglycerate + NADH + H+ 


Which of the following statements concerning this reaction is most correct? 
1. NAD‘ is oxidized to NADH. 

2. NAD" is reduced to NADH. 

3. Glyceraldehyde 3-P is oxidised 1,3 bisphosphoglycerate. 

4. 2 and 3 are both true. 


17. During anaerobic metabolism (in the absence of oxygen): 
1. most ATP is produced by glycolysis. 
2. most ATP is produced by the citric acid cycle. 
3. most ATP is produced by the respiratory electron transport chain. 
4. cells cannot produce ATP. 


18. Under aerobic conditions in eukaryotes the oxidation of pyruvate normally occurs in 
which one of the following cellular locations? 
1. the nucleus 
2. the thylakoid membrane 
3. the mitochondrial matrix 
4. the cytosol 


19. 


20. 


21. 


22. 


23. 


24. 


25. 
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Photosystem I is a large complex enzyme that: 

1. catalyses ATP synthesis. 

2. uses the energy of blue and red light to increase the energy of electrons. 
3. is found in the inner mitochondrial membrane. 
4 


obtains electrons directly from water. 


Which of the following statements about the Calvin cycle is most CORRECT? 
1. The Calvin cycle uses water to make oxygen. 
2. The Calvin cycle uses light energy to make ATP. 
3. The Calvin cycle uses carbon dioxide to make sugar. 
4 


The Calvin cycle requires high energy molecules from respiration. 


Choose the most correct answer. Metabolic diseases can be diagnosed by: 
1. monitoring for decreased levels of the enzyme substrate. 
2. monitoring for increased levels of the enzyme substrate. 
3. monitoring for increased levels of the enzyme product. 
4. Both 1 and 3 are true. 


The stages of the cell cycle are: 
1. mitosis, meiosis and fertilisation 
2. interphase, mitosis and cytokinesis 
3. prophase, mitosis and cytokinesis 


4. interphase, metaphase and cytokinesis 


In meiosis, the number of chromosomes: 
1. is reduced by half. 
2. stays the same. 
3. is restored to diploid. 
4 


is always 23. 


In each strand of a double-stranded DNA molecule: 
1. the nucleotides are linked together by covalent bonds between sugars and bases. 
2. the nucleotides are linked together by hydrogen bonds between sugars and bases. 
3. the nucleotides are linked together by covalent bonds between sugars and phosphates. 
4 


the nucleotides are linked together by hydrogen bonds between sugars and phosphates. 


After DNA replication, the two sister chromatids of a chromosome contain: 
identical double-stranded DNA molecules. 
similar double-stranded DNA molecules. 


complementary single-stranded DNA molecules. 


ae 


none of the above. 
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26. Which of the following statements about translation is correct? 


1 
2. 
33 
A 


During translation, amino acids are joined together by peptide bonds. 
During translation, codons are joined together to make a protein. 
During translation, a tRNA complementary to mRNA is synthesised. 
During translation, an mRNA complementary to DNA is synthesis. 


27. Ina particular breed of dog, long fur (J) is recessive to short fur (L) and brown fur (5) is 


recessive to black fur (B). How many different types of gametes do heterozygous LIBb dogs 


produce? 


1. 


2. 
3. 
4 


4 types: short and brown, short and black, long and brown, long and black 
4 types: L, 1, B, b 

4 types: LB, lb, Lb, IB 

9 types: LLBB, LIBB, lIBB, LLBb, LIBb, llBb, LLbb, Libb, Ilbb 


28. The risk of having a child with a trisomy due to meiotic non-disjunction increases with 


maternal age. Which of the following trisomies would NOT be expected to increase in 


frequency with maternal age. 


1. 


2. 
3. 
4 


trisomy 13 
trisomy 21 
XXY 
XYY 


29. Which of the following statements about the steps used in producing human insulin in 
bacteria is INCORRECT? 


1. 


The gene that codes for insulin is isolated from human DNA by cutting the DNA with a 
restriction enzyme. The same restriction enzyme is used to cut a bacterial plasmid. 
Plasmid DNA and the insulin gene are joined using DNA ligase. 

Transformation is used to introduce the recombinant DNA molecule into bacterial cells. 
The plasmid containing the human insulin gene is purified from the bacterial cells and 


injected into humans that have diabetes. 


30. Which of the following is NEVER a feature of viruses? 


1. 


2. 
De 
4 


genes 
proteins 
a lipid envelope 


metabolism 


31. Which of the following would you NEVER find in a bacterium? 


Pe 5. ee is 


cell wall 
flagella 
nucleus 


cell membrane 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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Bacteria: 


1. 


2. 
os 
4 


are always photosynthetic (autotrophic). 
are always parasitic. 
engulf food particles by phagocytosis. 


absorb soluble nutrients. 


Which if the following is always true of the organisms classed as Protists? 


1. single celled 
2. eukaryotic 
3. motile (able to move) 
4. microscopic 
The hypha of a fungus is: 
1. a filament that grows at its tip (apex). 
2. aspecialised reproductive cell. 
3. an organelle used in nutrient absorption. 
4. an appendage used for movement. 


Which of the following are all fungi? 


1. 


2 
3: 
4. 


mushroom, yeast, lichen 
mushroom, yeast. slime mould 
mushroom, yeast, alga 


mushroom, slime mould, lichen 


Which of the following statements about blood vessels is correct? 


1. 


Arteries carry deoxygenated blood to the heart 


2. Artery walls are composed of only smooth muscle 
2 
4 


Veins carry deoxygenated blood to the heart 


. Vein walls are composed of only connective tissue 


Which of the following statements about blood is correct? 


1 
2 
3. 
4 


. Human blood is made up of 55% plasma and 45% cellular components 


There are more leucocytes in human blood than there are erythrocytes 


The nucleus in human erythrocytes is larger than those in frog erythrocytes 


. Frogs don’t have any lymphocytes 


The sequence of electrical excitation and muscle contraction in the human heart is: 


1. 


2 
Ds 
4 


Pacemaker > AV node > heart apex > ventricles 


. Heart apex > ventricles > AV node > pacemaker 


Pacemaker > heart apex > AV node > ventricles 


. AV node > pacemaker > ventricles > heart apex 


7 


39. 


40. 


41. 


42. 
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Which of the following statements about nitrogenous wastes is correct? 


1 
2: 
> 
4 


Urea is less toxic than ammonia 
Ammonia is less toxic than urea 
Excreting urea allows birds to weigh less so they can fly more easily 


Uric acid is the most toxic of all of the nitrogenous wastes 


Which hormone is not a steroid hormone? 


1. 
ye 
3: 
4. 


Testosterone 
Cortisol 
Progesterone 


Insulin 


The correct order of the four functions of the vertebrate kidney is: 


1 
2: 
> 
4 


Which of the following statements about water reabsorption in the mammalian kidney is 


Filtration, reabsorption, secretion, excretion 
Filtration, reabsorption, secretion, elimination 
Secretion, reabsorption, filtration, excretion 


Reabsorption, secretion, filtration, excretion 


correct? 
1. Permeability of the collecting duct is controlled by ADH 
2. Permeability of the collecting duct is controlled by ADD 
3. The collecting duct is before the loop of Henle 
4. Water is reabsorbed from the collecting duct by active transport 
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SECTION B 
Answer ALL questions in this section (Q. 43-44) 


Suggested time for SECTION B: 20 minutes 


Question 43 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


a. Briefly describe how mitosis ensures that each of the two daughter cells receives an 


identical set of chromosomes. 


b. There are three main sources of genetic variation in sexual reproductive cycles. What are 


they, and why is this variation important? 


Question 44 (10 minutes, 10 marks) 
Answer ALL parts of this question. 


a. Draw and label a typical bacterial cell. How does it differ from a fungus? 


b. | What is a virus? How does a typical virus reproduce? 


SECTION C 
Answer TWO out of the THREE questions in this section (Q. 45-47) 


Suggested time for SECTION C: 18 minutes 


Question 45 (9 minutes, 9 marks) 


Answer ALL parts of this question. 


In unicorns, albinism is determined by the recessive a allele. Normal blue coat colour is determined 


by the dominant A allele. Two Aa unicorns were was mated. 


a. | Draw a diagram showing the behaviour of the homologous chromosomes carrying the A 


and a alleles during meiosis in an Aa unicorn. 
b. | What type of gametes does an Aa unicorn produce? 


c. If two Aa unicorns are crossed, what phenotypic ratio is expected in the offspring? Use a 


Punnett square to work out the answer. 


Section C continues on page 10 
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Question 46 (9 minutes, 9 marks) 


Hnwmey 


Draw a diagram showing the formation of the first peptide bond in the translation of the 
following mRNA. Include in your diagram all the important molecules that participate in 


translation. 


mRNA SY CCUGCAUGUCCCUUAGUUCAUAAACG 3’ 


Briefly describe the 3 steps that occur in adding the next amino acid. 


THE GENETIC CODE TABLE 


SECOND BASE 
C 


prec 


U 
C 

CUA Leu |CCA Pro CAA Gln |CGA Arg 
G Leu {CCG Pro |CAG Gln |CGG Arg 
U 


Question 47 (9 minutes, 9 marks) 


Answer ALL parts of this question 


a. 


An advertisement claims that a particular brand of skin cream helps users to lose weight. 
You have been employed to provide data which can be used to decide whether this claim 
has any scientific validity. Briefly describe the key factors that would be important in 


your experimental design. 


List three desirable characteristics in a model genetic organism. 


10 
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SECTION D 


Answer TWO out of the THREE questions in this section (Q. 48 - 50) 
Suggested time for SECTION D: 20 minutes 


Question 48 (10 minutes, 10 marks) 
Answer ALL parts of this question. 


a. List the four types of essential nutrients 


b. Briefly state their functions in the human body and explain why they are important 
Question 49 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


a. Briefly explain what an open circulatory system is and give an example of an animal 
group with this type. 


b. Briefly explain what a closed circulatory system is and give an example of an animal 
group with this type. 


c. Is one type of circulatory system more advantageous than the other? If so, why? 


Question 50 (10 minutes, 10 marks) 
Answer ALL parts of this question. 


a. List four general features that a respiratory system must have in order to be efficient in the 
transport of gas 


b. Briefly explain why these four features are important in the function of respiratory 
systems 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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